PCT 

INTERNATIONAL APP 1 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



ATION PUBLISHED UNDER THE PATENT G 





RATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B03C 3/155 



Al 



(11) IntcrnaUonal Publication Number: WO 98/22222 

(43) International Publication Date: 28 May 1998 (28.05.98) 



(21) International Application Number: PCT/SE97/01950 

(22) International Filing Date: 20 November 1997 (20.11.97) 



(30) Priority Data: 

9604279-1 



21 November 1 996 (21.11 .96) SE 



(71) Applicant (for all designated Stales except US): BLUE AIR AB 

[SE/SE]; Danderydsgatan 1 1, S-l 14 26 Stockholm (SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): WENNERSTROM, Johan 
[SE/SE]; Ebba Brahes vag 9B, S-192 69 Sollentuna (SE). 

(74) Agent: ERIKSSON, Kjell; Norrtelje Patentbyrfl AB, P.O. Box 
38, S-761 21 Norrtaije (SE). 



(81) Designated States: AL, AM. AT, AT (Utility model), AU, AZ. 
BA, BB, BO. BR, BY, CA, CH, CN, CU, CZ, CZ (Utility 
model), DB, DE (Utility model), DK, DK (Utility model), 
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GE, 
HU, IL, IS, JP, KB, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT # LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, 
PT. RO, RU, SD, SE, SG, SI. SK, SK (Utility model), TJ, 
TM, TR, TT, UA, UG, US, UZ, VN, ARIPO patent (GH, 
KB, LS. MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD. RU, TJ, TM), European patent (AT, BE, 
CH, DE. DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJf, CF, CG, CI, CM, GA. GN, 
ML, MR. NE. SN. TD, TG). 



Published 

With international search report. 

In English translation (filed in Swedish). 



(54) Title: DEVICE IN CONNECTION WITH AN ELECTROSTATIC FILTER 
(57) Abstract 

The invention relates to a device 
in connection with an electrostatic filter 
for air purifying, said filter including an 
ionizing portion (1) and a precipitating 
portion (2). The precipitating portion (2) 
consists of a unit (10) that is composed 
of at least one non-conductive or partly 
conductive air permeable layer (12), pro- 
vided between at least two proximate, 
conductive or partly conductive, air per- 
meable layers (11, 13), one (1 1) of said 
layers having a higher potential than 
the other (13). an electrical field being 
present between the layers (11, 13) in 
order to collect particles in an air stream 
that is transported through the precipi- 
tating portion (2). 
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WO 98/22222 PCT/SE97/01950 

DEVICE IN CONNECTION WITH AN ELECTROSTATIC FILTER 

The present invention relates to a device in connection 
with an electrostatic filter for air purifying, said filter 
including a ionizing portion and a precipitating portion. 
5 An electrostatic filter is usually composed of two 

portions, i.e. an ionizing portion where particles are 
charged, said particles being transported by an air stream 
through the filter, and a precipitating portion where the 
charged particles are separated from the air. The ionizing 

10 portion may consist of a corona wire located between two 

target electrodes, a high voltage potential is applied to the 
corona wire and a lower potential to the target electrodes. At 
a sufficient high potential applied to the wire a so called 
corona discharge occurs around said corona wire. At this 

15 discharge ions are released from the wire and said ions find 
their way to the target electrodes. The precipitating portion 
normally consists of parallel plates, i.e. a so called 
precipitator, and every second plate has high voltage 
potential and every second low. This generates an electrical 

20 field between the plates. A particle carried by the air 

through the filter passes initially the ionizing portion and 
then collides with one or more ions and is thus charged. When 
the charged particle passes the precipitator it is affected by 
the electrical field and its path is curved towards one of the 

25 plates and is deposited upon said plate. The benefit of these 
filters is low pressure drop and high separation degree for 
small particles. The disadvantage on the other hand is a 
complicated structural design, low dust collecting ability, 
i.e. short service intervals, and that large, i.e. heavy 

30 particles may pass directly through without being separated. 

As regards mechanical filters it is meant in this 
connection a filter that "screens" the air passing through the 
filter. The filter media often consists of a porous bed of 
fibres of e.g. glass or syntetic material. Among other things 

35 the diameter of the fibres and the density between the fibres 
are determinant for the performance of the filter. Generally 
small fibres having small space between the fibres result in a 
filter media that has high separation degree for small 
particles. However, the pressure drop across the filter media 
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increases by increased density. The advantage with this type 
of filter is high dust collecting ability and high separation 
degree but the disadvantage is high pressure drop. 

As regards electret filters is meant a mechanical filter 
as defined above with the difference that the fibres have a 
"permanent" charging. The consequence of this is that a 
relatively coarse filter having thick fibres and consequently 
low pressure drop may separate small particles, if said 
particles have a low charging. The charging of the fibres 
decline eventually and the performance of the filter also 
declines. The advantages with this type of filter is a high 
initial . separation degree and relatively low pressure drop but 
the disadvantages is that the separation degree declines after 
a certain time of use. 

The aim of the present invention is to provide a device 
in connection with an electrostatic filter, said device 
eliminating the disadvantages of the above mentioned, 
previously known filters. The characterising features of the 
invention are defined in the appended claims. 

Thanks to the device according to the present invention 
a filter has been provided that in a proper way realises its 
aims and is simultaneously simple and cheap to manufacture. 
The electrostatic filter for air purifying according to the 
invention is composed of an ionizing portion and a 
precipitating portion, where the ionizing portion may be 
designed in a conventional way by e.g. a corona wire or a coal 
fibre brush or the like and where the ionizing may be located 
directly adjacent to the precipitating portion, this is 
however not necessary. In the structural design of the 
precipitating portion there is a non- conductive or to a 
certain degree air permeable layer located between two 
conductive or partly conductive air permeable layers. One of 
the conductive layers are kept at a higher potential than the 
other, whereby an electrical field is generated between said 
layers, and thus a charged particle that is carried by an air 
stream through the filter is affected by the electrical filter 
between the two conductive layers. The path of the particle is 
then irregular and the particle adhere to the layer. The 
advantage of this filter design is that a simple coarse filter 
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medium may be used for separating small particles. The filter 
medium may be washable and e.g. constitute of a polyester foam 
having open pores. Further advantages are that there is a low 
pressure drop across the filter compared to mechanical filters 
5 and electret filters and high separation degree and high dust 
collecting ability compared to electrostatic filters and a 
simple design and consequently simple manufacturing. 

The invention is described more in detail below by the 
aid of a preferred embodiment and reference to the enclosed 
10 drawings, where 



15 



Figure 1 shows a schematic view of a previously known 
two-step electrostatic filter including an 
ionizing portion and a precipitating portion; 

Figure 2 shows a precipitating portion according to the 
present invention, that may correspond to the 
precipitating portion in figure 1; and 



20 Figure 3 



25 



30 



35 



shows an alternative embodiment of the 
precipitating portion disclosed in figure 2 
including a filter designed in several layers, i.e. 
including four layers of filter media and five 
conductive layers . 



In figure 1 is shown a schematic view of a previously 
known electrostatic filter for air purifying. The filter is 
composed of an ionizing portion 1 and a precipitating portion 
2. The ionizing portion 1 may be constituted of a corona wire 
3 located between two target electrodes 4 and 5. A high 
voltage potential may be applied to the corona wire and a 
lower potential to the target electrodes 4, 5, a corona 
discharge occurs at a sufficient high potential applied to the 
wire 3. During this discharge ions are released from the wire 
3 and said ions find their way to the target electrodes 4 and 
5. The precipitating portion 2 normally constitutes of 
parallel plates, so called precipitators, where every second 
plate 6, 8 has a high voltage potential and every second plate 
7, 9 has a low voltage potential, this generating an 
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22 of the conductive layers having a higher potential than the 
rest of the layers 19 and 21. 

The non- conductive or semi -conductive layers may also 
consist of a material that simultaneously serves as a 
deposition surface for particles and for reduction of gases in 
the air. The material in the layer may in such cases e.g. 
consist of fibres of activated carbon. The filter according to 
the invention may be voltage- fed either in an "active way" or 
in a "passive way" . By active way is meant direct coupling of 
the layers 11, 13 or 18-22 to a voltage source. By passive way 
is meant that the layers 11, 13 or 18-22 are charged by the 
upstream ionizing portion. The first layer upstream of the 
filter may then serve as target electrode for the ionizing 
portion . 

15 According to an alternative embodiment of the invention 

at least one of the conductive or partly conductive air 
permeable layers 11, 13:'; 18, 19, 20, 21, 22 may include a 
gas adsorbing material, preferably activated carbon. By such 
an arrangement the effect is achieved that apart from particle 

20 separation of the air passing through the filter 12/the 

filters 14, 15, 16, 17 also a separation of gaseous pollutions 
takes place. By designing both the conductive and partly 
conductive air permeable layers 1, 13; 18, 19, 20, 21, 22 to 
include a gas adsorbing material, i.e. the layers located on 

25 both sides of the filter 12/filters 14, 15, 16, 17 the 

separation degree and capacity as regards gaseous pollutions 
are increased . 

Also by this alternative embodiment, i.e. when thus the 
conductive or partly conductive, air permeable layers 11, 13 ; 

30 18, 19, 20, 21, 22 preferably include activated carbon said 
layers may be designed in a way that is described on top of 
page 5, i.e. such a grille may be coated with activated 
carbon. It should especially be mentioned that when the filter 
12/the filters 14, 15, 16, 17 consist of a so called coarse 

35 filter medium, activated carbon may be applied to said coarse 
filter medium, e.g. by having the coarse filter medium dipped 
into a suspension of activated carbon in powder form, adhesive 
and water. Thus both sides of the coarse filter medium is 
normally coated with activated carbon. If it is wished that 
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only one side of the coarse filter medium is coated with 
activated carbon alternative coating techniques may be used. 
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1. Device in connection with an electrostatic filter for air 
purifying, said filter including an ionizing portion (1) and a 
precipitating portion (2), characterized in that 
the precipitating portion (2) consists of a unit (10) that is 
composed of at least one non- conductive or partly conductive 
air permeable layer (12) , provided between at least two 
proximate, conductive or partly conductive, air permeable 
layers (11, 13) , one (11) of said layers having a higher 
potential than the other (13), an electrical field being 
present between the layers (11, 13) in order to collect 
particles in an air stream that is transported through the 
precipitating portion (2). 

2. Device according to claim 1, characterized in 
that the conductive layers (11, 13) consist of grilles or 
metal wires, expanded metal, applied fibres of different 
conductive materials. 

3. Device according to claim 1, characterized in 
that the precipitating portion (2) includes . four layers (14- 
17) serving as filter medium and five conductive layers (18- 
22) adjoining said filter medium layers (14-17) , every second 
(18, 20, 22) of said conductive layers having higher potential 
than the rest of the layers (19, 21) . 

4. Device according to anyone of the preceding claims, 
characterized in that the non-conductive or partly 
conductive layer (12, 14-17) has a mechanical filter medium 
manufactured from glass or plastic or from a foam material 
having open pores . 

5. Device according to anyone of the preceding claims, 
characterized in that the precipitating portion 
(2) is fed in an active way by direct coupling to the layers 
(11, 13, 18-22) to a voltage source or is fed in a passive way 
by charging from the upstream ionizing portion. 
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6. Device according to anyone of the claims 1-5, 
characterized in that at least one of the 
conductive or partly conductive, air permeable layers (11, 13) 
include a gas adsorbing material . 



7. Device according to claim 6, characterized in 
that the gas adsorbing material consists of activated carbon 

8. Device according to claim 7, characterized in 
10 that the activated carbon is in powder form, that in 

suspension is applied to the non- conductive or partly 
conductive, air permeable layer (12) . 



5 





Printed from Mimosa 03/06/24 12:55:59 Page: 10 




Printed from Mimosa 03/06/24 12:56:01 Page: 11 



INTERN 



AL SEARCH REPORT 




PCT7 



onal application No. 
97/01950 



A. CLASSIFICATION OF SUBJECT MATTER 


IPC6: B03C 3/155 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 




IPC6: B03C 






Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 9311876 Al (YAMAM0T0, YUJIRO) , 24 June 1993 
(24.06.93), page 5, line 14 - page 7, line 11 


1-5 


Y 






6-8 


X 


US 2822058 A (WILLIAM J. R00S ET AL), 

4 February 1958 (04.02.58), figure 1, claims 1,2 


1,2.4,5 


X 


US 3800509 A (ALLAN W. CARR ET AL), 2 April 1974 

(02.04.74), column 1, line 35 - line 49, figure 11 


1,2,4,5 


Y 


US 5108470 A (WILLIAM PICK), 28 April 1992 
(28.04.92), claims 3,4, abstract 


6-8 


| | Further documents arc listed in the continuation of Box C. } )(| See patent family annex. 


* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E" crlier document but published on or after the international filing date 
"L" document which may throw doubts on priority daim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later than 
the priority dale claimed 


T" later document published alter the international filing dale or priority 
dale and not in conflict with the application but a ted to understand 
the principle or theory underlying the invention 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&* document member of the same patent family 


Date of the actual completion of the international search 

6 March 1998 


Date of mailing of the international search report 

>1 1 -03- 1998 ! 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 


Authorized officer 

Ulf Ny strom 

Telephone No. +46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



Printed from Mimosa 03/06/24 12:56:02 Page: 12 



a. * 

"T 



INTERNA 
Information" 




AL SEARCH REPORT 
7i patent family members 




Inlj^^Ktnai application No. 

PCT/SE 97/01950 



Piitent document J 


Publication 




Patent family 


Publication 


cited in search report 


dale 




member(i) 


dale 


WO 9311876 Al 


24/06/93 


AU 


3233093 A 


19/07/93 






CA 


2117335 A 


24/06/93 






JP 


7501745 T 


23/02/95 






US 


5368635 A 


29/11/94 






US 


5540761 A 


30/07/96 


US 2822058 A 


04/02/58 


NONE 




US 3800509 A 


02/04/74 


AR 


195589 A 


23/10/73 






AU 


462598 B 


26/06/75 






AU 


4974572 A 


13/06/74 






CH 


548796 A 


15/05/74 






DE 


2301044 A,B,C 


23/08/73 






FR 


2172198 A,B 


28/09/73 






GB 


1407070 A 


24/09/75 






JP 


48089457 A 


22/11/73 






NL 


7300558 A 


16/08/73 






SE 


385194 B,C 


14/06/76 






ZA 


7208624 A 


29/08/73 


US 5108470 A 


28/04/92 


CA 


1314237 A 


09/03/93 



Form PCT/lSA/210 (patent family annex) (July 1992) 



Printed from Mimosa 03/06/24 12:56:03 Page: 13 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



